Background. There is a need for a simple depression questionnaire also capable of assessing the severity of depression. The Depression Scale (DEPS), has been a very popular self-rating depression questionnaire in Finland for >15 years. Objective. Our aim was to examine whether the DEPS has the ability to differentiate clearly defined levels of depression in primary care patients.
Introduction
Depression is a major public health issue. 1 Recognition of the disorder in primary care patients can be a problem as 80% of patients with depression in primary care consult non-specific physical complaints.
2 Somatization seems to be one of the most important single problems associated with failure to diagnose depression. 3 Screening for depression usually improves recognition and outcome 4 although routinely administered case finding/screening questionnaires for depression are not of high value and their impact on the outcome of depression is debatable. 5, 6 Low specificity-large number of false positives-and a time-consuming way of screening are some of the disadvantages. A two-stage screening procedure could be more effective. 7, 8 In two-stage screening, an initial 1-or 2-question screen is used and followed by a longer questionnaire, usually a full diagnostic instrument. Administering the full instrument only to patients positive in the initial 1-to 2-question screen serves to reduce the burden of screening but the positive predictive value, i.e. the proposition of those identified by the test to have the disease, is high. 9 There are numerous scales for screening or assessing depression. 10 Most of them have been developed with psychiatric patients. The Center for Epidemiologic Studies Depression Scale (CES-D) 11 and the Depression Scale by Zung 12 are frequently used rating scales, which have had an important role also in research. Probably the most popular self-rating questionnaire for depression is the Beck Depression Inventory (BDI) 13 created 50 years ago. In recent years, new screening instruments have been developed especially for primary care patients. Of these, the Hospital Anxiety and Depression Scale (HADS) 14 and the Patient Health Questionnaire-9 (PHQ-9) 15 have been in frequent clinical use. The Primary Care Evaluation of Mental Disorders (PRIME-MD, copyright by Pfizer Inc.) was developed by Professor Robert Spitzer and colleagues to assist GP in the diagnosis of minor psychiatric disorders. The PHQ is a self-administered version of the PRIME-MD, and the PHQ-9 is its depression module, which scores each of the nine Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV criteria as '0' (not at all) to '3' (nearly every day). 16 Although the PHQ-9 has nine official items, it actually contains 15 topics, making the formulation of the items slightly abstruse. However, the PHQ-9 is the only brief instrument to also assess the impact of the symptoms on social functioning. 17 The most popular interviewer rating scales are the Hamilton Rating Scale for Depression (HAM-D) 18 and the Montgomery Å sberg Depression Rating Scale (MADRS). 19 Except for the CES-D, all of these questionnaires also address the severity of depression the HAM-D and the MADRS being devised especially for assessing the level of depression. The HAM-D has been the gold standard in this respect for many years but nowadays, this status has been questioned. 20 The HAM-D was actually developed for assessing the outcome in psychopharmacological studies.
Brief self-rated questionnaires have been claimed to be as good as clinician-administered instruments in detecting depression in primary care. 21 Probably the shortest method proposed for screening depression is that of two verbal questions: during the past month, have you often been bothered by feeling down, depressed or hopeless? During the past month, have you often been bothered by little interest or pleasure in doing things? 22 In the event of an additional question eliciting possible need for help with the problems described by the two screening questions, the specificity of this short screening instrument is even better. 23 Severity of depression seems to correlate with various domains of health-related quality of life-this including patient perceptions of health, psychosocial functioning, role participation and life satisfaction. 24 The association between poor functioning is even stronger with depressive symptoms than the comparable association with hypertension, diabetes and arthritis. 25 Low psychosocial functioning seems to be a predictor of poor recovery from major depression, 26 and functional disability is facilitated with recovery from depression. 27 According to its name, the Global Assessment of Functioning (GAF) 28 includes assessment of various aspects of functioning like psychosocial, social and occupational dimensions. It is widely used and also convenient in primary care.
In Finland and many neighbouring countries, the Depression Scale (DEPS) 29 has been a popular selfrating depression questionnaire for >15 years. The DEPS is based on the Hopkins Symptom Checklist 30 and the CES-D. 11 When the DEPS was validated against the Present State Examination (PSE) with primary care patients, the sensitivity for clinical depression was 74% (for severe depression 84%) and the specificity for non-depression was 85% (for symptom-free patients 93%). 29 In a follow-up study on this baseline study, the DEPS had good predictive validity when the Composite International Diagnostic Interview (CIDI) was used as criterion standard. 31 The DEPS has been found to be at its best with more highly educated patients and at its poorest with patients who possibly have drinking problems. 32 When the DEPS was explored in assessing depression among schizophrenics 33 and among suicide attempters 34 , its negative predictive value was high among the first group and positive predictive value was high among the latter group. In a study with general population, the DEPS showed gender neutrality compared to the BDI. 35 When it was compared with five other selfrating questionnaires (BDI-II, CES-D, HADS-D, PHQ-9 and Symptom Checklist-90-D) and two diagnostic classifications (International Classification of Diseases-10 and DSM-IV) using unscreened primary care patients as study material, the DEPS covered the core of depression symptomatology and the format of the DEPS was found to be the most simple. 17 The DEPS has a very simple structure (Table 1) . It gives exactly the same short answer alternatives for all its 10 items, in the same way as the CES-D and the Zung scale for their 20 items, whereas there are several different sets of alternative answers in the BDI, the HADS, the HAM-D and the MADRS. 17 
Aims
There is a need for a simple depression questionnaire capable of assessing the severity of depression. The aim of this study was to find out whether the DEPS has the ability to differentiate distinct levels of depressionclearly defined groups of patients whose depression is of different severity-in primary care patients.
Materials and methods

Design and participants
This study is a part of a larger Tampere Depression Project. 29, 36 The study was carried out on both urban and rural primary care patients in Finland between September 1991 and May 1992. The study group consisted of 2487 individuals. Consecutive patients attending various primary care services completed a postal questionnaire including the DEPS. The only exclusion criteria were age <18 years or >64 years or living outside the catchment area. During the screening, the cut-off point for the DEPS sum score was >8. Of the 1643 primary care patients who returned the screening questionnaire adequately filled in (66.1% of Family Practice-an international journal the original study group), all screen-positive subjects (n = 372) and every 10th screen-negative subject (127 out of 1271 individuals) were invited for interview. Among the dropouts at this stage, males, young people, single people and patients who had used emergency services were over-represented.
For dropout analyses, the background characteristics (gender, age, marital status and basic education) of the patients completing the DEPS and the interview were compared with those of the patients who refused to participate in the interview (n = 63) or those whose DEPS score was incomplete (n = 26). Background characteristics did not differ between the groups. Among those dropouts who adequately completed the DEPS and the patients completing both the DEPS and the interview, the DEPS score results did not differ between the groups. The main sociodemographic background characteristics of the subject group were mean age 45.1 years (SD 12.9); 30.7% male; 63.8% married, 18.3% never married, 13.8% divorced and 4.1% widowed; 16.3% had basic education >9 years; 22.7% had vocational/ professional education of at least lower college level; 32.4% perceived physical health as very good and good, 41.4% as average and 26.2% as rather poor or poor; 62.8% were employed or students, 12.8% unemployed, 13.8% on disability pension and 10.6% retired.
Study procedure A total of 436 subjects were interviewed (319 screen positive and 117 screen negative). Of them, complete DEPS score was available for analyses in 410 patients. Diagnosis of depression was defined by the PSE (9th version) interview and its computer program called CATEGO. 37 The interviewers were one psychiatrist, two psychologists, one social psychologist and one medical student, who had been officially trained in the use of the PSE. They were blind to the DEPS screening results. The PSE diagnoses were as follows: (i) severe depression n = 60, (ii) mild depression n = 51, (iii) some depressive symptoms n = 57, (iv) other psychiatric symptoms n = 167, (v) other psychiatric diagnosis, nonaffective n = 28 and (vi) no psychiatric symptoms n = 47. The questions concerning the occurrence of psychiatric symptoms referred to the previous month.
Assessments of the highest level of functioning by the DSM-III-R were also made by the researchers on the basis of all information obtained in the interview. There were seven levels of functioning: 1 = excellent, 2 = very good, 3 = good, 4 = adequate, 5 = impaired, 6 = much impaired and 7 = very much impaired. All the interviewers were trained in the use of the DSM-III-R by two experienced psychiatrists.
Statistical procedure
At first, descriptive statistics of the DEPS sum score in all six diagnostic PSE groups were computed and then presented in box-plots. Differences between diagnostic groups in DEPS sum score were tested using Kruskall-Wallis test.
To evaluate whether the DEPS has the ability to differentiate distinct levels of depression, four of the PSE classes (severe depression, mild depression, some depressive symptoms and no psychiatric symptoms) were selected for further analyses. Firstly, DEPS sum scores were compared between these four groups using Kruskall-Wallis test, and thereafter, pairwise comparison between each groups were done using MannWhitney tests (with Bonferroni correction).
Then three Receiver Operating Characteristic (ROC) curve analyses were conducted. Firstly, severe depression was compared against mild depression, some depressive symptoms and no psychiatric symptoms. In the second analysis, severe depression and mild depression were combined and compared against some depressive symptoms and no psychiatric symptoms. In the last analysis, severe depression, mild depression and some depressive symptoms were combined and compared against no psychiatric symptoms. Sensitivity, specificity, cut-off points and area under the curve (AUC) from each analysis were reported.
To evaluate whether the DEPS has the ability to differentiate levels of social functioning (in the four 
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PSE classes severe depression, mild depression, some depressive symptoms and no psychiatric symptoms), descriptive statistics of the DEPS sum score at four levels of social functioning were computed. The seven levels were re-categorized as follows: 1-2 = very good, 3 = good, 4 = adequate and 5-7 = poor level of social functioning. DEPS sum score was compared between these four groups using Kruskall-Wallis test, and thereafter, pairwise comparisons between each group were done using Mann-Whitney tests (with Bonferroni correction). P-values <0.05 were considered statistically significant. Data were analysed using SPSS for Windows version 15 statistical software. 38 
Results
At first, descriptive statistics for the DEPS score in the six PSE classes were computed. The difference between the PSE classes was statistically significant (P < 0.001). The PSE classes severe depression and mild depression were close to each other. The DEPS score decreased linearly in classes severe depression, mild depression, some depressive symptoms and no psychiatric symptoms according to the severity of depression. The PSE class other psychiatric symptoms scored lower but the range of change was wide ( Table 2 , Fig. 1 ). Then the four PSE classes-severe depression, mild depression, some depressive symptoms and no psychiatric symptoms-essential for assessing the ability of the DEPS for assorting levels of depression were compared. The overall comparison was statistically significant (P < 0.001). In pairwise comparison with Mann-Whitney test and Bonferroni correction, the only statistically non-significant comparison was when PSE class severe depression was compared with PSE class mild depression (P = 0.999).
Thereafter, three ROC analyses for these four PSE classes were calculated (Fig. 2) . The ideal cut-off point (the ideal balance of sensitivity and specificity) was 12/ 13 with a sensitivity of 68% and specificity of 65% when class severe depression was compared with the three other classes. The AUC was 0.726. Sensitivity and specificity were 77 % and 56 % at cut-off point 11/12 and at cut-off point 13/14 correspondingly 62 % and 73 %. When the classes severe and mild depression (=together clinical depression) were combined and compared with the two other classes, the ideal cut-off point was 11/12 with a sensitivity of 75 % and a specificity of 70 %. The AUC was 0.797. Sensitivity and specificity at cut-off point 10/11 were 82 % and 60 % and at cut-off point 12/13 63 % and 76 %. When comparing all the classes of depression with class no psychiatric symptoms, the ideal cut-off point was 9/10 with a sensitivity of 84 % and a specificity of 72 %. The AUC was 0.876. Sensitivity and specificity at cutoff point 8/9 were 94 % and 51 % and at cut-off point 10/11 74 % and 83 %.
Lastly, descriptive statistics for the DEPS score at the four levels of social functioning-very good, good, adequate and poor-were computed and then overall comparison and comparisons between each class were made. The overall comparison was statistically significant (P < 0.001). Comparing the two lowest levels namely adequate level versus poor level was the only statistically non-significant of the pairwise comparisons (P = 0.999).
Discussion
Principal findings
The main results of the study were (i) the DEPS identified three groups of patients: those with no Missing data from three patients concerning level of social functioning.
Family Practice-an international journal psychiatric symptoms, those with some depressive symptoms and those with clinical depression; (ii) the margins between the levels were thin: the ideal cut-off point for clinical depression was 11/12 and for any level of depression 9/10 and (iii) the DEPS was able to differentiate three levels of functioning.
The PSE classes and diagnosis or symptoms of depression On the basis of the first descriptive statistics concerning the six PSE classes, it could be seen that although the DEPS was able to identify levels of depression, especially the PSE Class 5 (other psychiatric diagnosis, non-affective but also including non-affective psychosis) scored quite high. Our gold standard the PSE is constructed so that the CATEGO software gives the patient a main diagnosis but a supporting diagnosis is also possible and may be affective. Therefore, the PSE Class 5 is not just a sign of the inexact ability of the DEPS to differentiate depression from other psychiatric diagnoses but a great part of the patients classified in the PSE Class 5 have depression in addition to other psychiatric diagnoses.
The mean and median of the DEPS score were quite low in the PSE Class 4 (other psychiatric symptoms) but there was a very wide range of variation in that class. It is possible that those primary care patients who have unclear dysphoria of somatic, psychiatric or social origins were classified here. Moreover, many patients that should belong to PSE Class 4, were not selected, because there is no simple way of screening them. 39 For primary health care, it might be useful enough to have a simple quick-to-use questionnaire with the ability to recognize both clinical depression in need of instant care and more obscure psychiatric symptoms in need of further evaluation and perhaps more sophisticated treatment. The DEPS seems to have some of those capabilities.
We excluded the PSE classes other psychiatric diagnosis and other psychiatric symptoms from our further analyses as assessing the ability of the DEPS to find levels of depression was the aim of this study-not levels of psychiatric morbidity in general.
Cut-off points for levels of depression
Comparison between Class 1 (severe depression) and Class 2 (mild depression) was not statistically significant. When the ROC analysis was conducted with Class 1 versus all the other three classes, the AUC was not very large. This means that classes severe depression and mild depression could in practice possibly be better considered as an undivided class: clinical depression. The ideal cut-off point for this clinical depression was apparently 11/12. The ideal cut-off point for some depressive symptoms was 9/10. The cut-off level for the screening of this study material was 8/9. All screen-positive subjects and every 10th screen-negative subject were invited for interview. What is the significance of this screening level for the results of this study? This screening level of 8/9 meant that FIGURE 1 Descriptive statistics (box-plots) of the DEPS score in the six PSE classes fewer patients with a screening result <9 points were included in the interviews and in the study. A greater participation of this group of patients would probably have improved the specificity of these results and possibly changed the ideal cut-off levels.
Established questionnaires like the BDI or interviews like the MADRS or the HAM-D have the ability to assess the severity of depression. The studies concerning the PHQ-9 are contradictory: it is said to be a reliable and valid measure of depression severity 16 but there are also other findings. 40, 41 It seems that none of the brief self-rated questionnaires has indisputable ability to assess depression severity. The BDI, the MADRS and the HAM-D have an important role, e.g. in assessing the accurate monitoring of recovery in psychopharmacological studies. The grade scoring is, however, not so simple. Both interviewer and patient rated scales cannot be used in very severe degrees of depressive illness as patients may not be capable of self-rating. 42 Also, the total sum score of the scale has to be taken into account: the lower the total sum score the narrower the grading. The grading of the sevenitem HADS-D questionnaire, for example, with a maximum sum score of 21 is as follows: 0-7 normal, 8-10 borderline and >11 clinical depression. Compared with the grading of the HADS, the margins of the DEPS are not so thin.
The DEPS and level of functioning The DSM system defines severity of depression by number of depressive symptoms and functioning using the GAF as a measurement of functioning. Thus, in our study, we actually followed same principles in defining severity of depression as the DSM system but considered symptom and function dimensions separately. This way we were able to show that the DEPS was efficient on both dimensions of severity. The DEPS was able to differentiate levels of functioning.
Comparison of the two most severe levels of functioning was statistically non-significant, likewise of the two most severe PSE classes of depression. Although level of psychosocial functioning correlates with severity of depression, 24 it is, of course, not the same thing as severity level of depression. However, as a low level of functioning is a predictor for poor recovery from depression, 26 it contributes to the diagnosis of depression.
Limitations and strengths of the study The study population was partly selected on the basis of response to the DEPS. As the participants were aged 18-64 years, the results should be applied with caution to elderly and adolescent patients. The study material is relatively old. The Finnish primary care patients may be slightly different now, >15 years later. This should not, however, have an impact on the ability of the DEPS to distinguish levels of depression. The number of patients was small for a validation study. The PSE is no longer the gold standard of psychiatric diagnostics. The PSE is based on symptoms, while, e.g. the CIDI is based on syndromes. It is possible that a newer criterion standard would have yielded slightly different results. In a follow-up study on this same material, the accuracy of the DEPS was tested against the short form of the CIDI diagnosis of depression in a telephone interview and the sensitivity and specificity values were better (90.5% and 86.8% at cut-off level 11/12). 31 It is a strength of the study that the material was representative including diverse primary care functions: office hour visits, emergency unit visits, antenatal clinics and occupational health services. The material consisted of patients both from an urban centre with a population of 200 000 and from rural Family Practice-an international journal surroundings. Exclusion criteria were very sparse: only patients <18 years or >64 years or living outside the catchment area. All interviewers had also received thorough training in the use of the PSE and the DSM-III-R.
Conclusions
The results of this study suggest that the DEPS has only some limited ability to distinguish levels of depression in primary care patients: patients with no depressive symptoms, patients with some depressive symptoms and clinically depressive patients. The ability of the DEPS to differentiate levels of functioning contributes to this finding. The recommended cutoff levels should be 9/10 for depressive symptoms and 11/12 for clinical depression. As the margins between the levels were thin, the main function of the DEPS is as a case finder instrument. The DEPS has now been in intensive clinical use in primary health care in Finland for >15 years, and it is recommended for this purpose in the Finnish Evidence-Based Treatment Guideline for Depression, 43 updated in 2009. Finnish patients in public primary care may be slightly different now, nearly 20 years later. However, with reference to the BDI, the validity and functionality of a questionnaire do not depend on its age. As the DEPS is simple and avoids difficult phrasing, it is quick to use and can be recommended for screening. It does not seem to be adequate for measuring severity of depression-it is for rough assessment only. Future studies with larger unscreened material and comparing the DEPS with other simple depression rating scales are needed in order to find the most suitable simple instrument to differentiate levels of depression in primary care patients.
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